RNA 00511 (LINC00511), a newly identified carcinogenic lncRNA, is upregulated in lung adenocarcinoma, squamous cell carcinoma, and non-small cell cancer that have published in previous studies. 8 But up to date, biological roles and underlying molecular mechanisms of LINC00511 in TSCC tumorigenesis are still remaining unclearly defined. Exploratory experiment of mechanism shown that LINC00511 positively regulated oncogene expression of laminin subunit gamma 2 (LAMC2) through competitively binding with miR-765, which was a common target of LINC00511 and LAMC2. LAMC2 is a subunit of the heterotrimeric glycoprotein laminin-332, consisting of the a3, b3, and c2 chains and located on chromosome 1q25-q31.
Overexpression of LAMC2 is regarded as a predictive marker for the poor prognosis and metastatic potential of colorectal cancer, leukoplakia, and lung adenocarcinoma. [9] [10] [11] In this study, we aimed to explore the biological functions and mutual regulatory relationship of LINC00511, miR-765, and LAMC2
in TSCC. Our experimental data provided substantial evidence to reveal a novel LncRNA-miRNA-mRNA signaling pathway regulatory network in TSCC, offering an important insight concerning the regulatory mechanism of LncRNAs in TSCC progression and new therapeutic options of TSCC.
| MATERIALS AND METHODS

| Tissue specimens
Human TSCC tissues and corresponding adjacent tissues (located >3 cm from the tumor tissues, confirmed by histopathologic examination) were obtained from twenty patients who were diagnosed with TSCC following tumor surgical resection at the Suining Central
Hospital. Clinical and pathologic characteristics of TSCC patients showed in Table 1 . All the human tissues were obtained with informed consent from all subjects and donors. The study is carried out with the approval from the Clinical Research Ethics Committee of the Suining Central Hospital. All cells were cultivated in a humidified 5% CO 2 atmosphere at 37°C.
| Microarray analysis
| Cell transfection
PcDNA3.1-LINC00511 and pcDNA3.1 plasmid vectors, LINC00511
small interfering RNA (siRNA), LAMC2 siRNA and siRNA negative control, miR-765 mimics and negative control mimic were bought from GenePharma (Shanghai, China). The siRNA sequence of LINC00511 and LAMC2 listed in Table 3 . The Tca-8113 cells in logarithmic growth phase were removed 24 h before transfection.
The cells were digested and maintained in medium for resuspension. Cells were plated in 6-well plates at a density of 1 9 10 6 per well and cultured in incubator until the cell confluence arrived 80%-90%. Transfections were executed by Lipofectamine 2000
(Invitrogen) following instructions of manufacturer.
| Cell proliferation assay
Cell Counting Kit-8 (CCK8; Beyotime, Shanghai, China) was utilized to measure the cell growth viability. Briefly, cells at a concentration of 2 9 10 3 per well were seeded in the 96-well plate. Every 24 h, 10 lL of CCK8 reagent was added to each well, and cells were normally cultured for 4 h. Then, cell absorbance at 450 nm was recorded with a microplate reader.
| Colony formation assay
Briefly, after transfection, Tca-8113 cells were seeded into 3.5-cm culture dishes at a density of 800 cells per dish and maintained in medium containing 10% FBS. After the cells had incubated for approximately 2 weeks, the cells were fixed with 4% paraformaldehyde and staining with 0.1% crystal violet before being counted. The colony numbers were counted using ImageJ software and manually counted from three randomly chosen fields. 
T A B L E 2 Primers for qRT-PCR
T A B L E 3 siRNA sequence of LINC00511 and LAMC2
Gene Sequence 3 | RESULTS
| LINC00511 was upregulated in TSCC, and the knockdown of LINC00511 repressed proliferation and invasion of TSCC cell
LncRNA expression patterns were examined in the first obtained three pairs of TSCC specimens and the corresponding adjacent tissues using microarray analysis. As a result, nine lncRNAs were found and shown in Figure S1A . The expression level of LINC00511 was significantly upregulated in twenty TSCC tissues in comparison with adjacent tissues (P < .05, Figure S1B ). According to the mean value of LINC00551 expression, 20 patients were divided into two groups and then the relationship between LINC00511 expression and clinicopathological characteristics was analyzed and listed in Table 1 .
The expression level of LINC00551 in four TSCC cell lines (Tca-8113, SCC-9, SCC-4SCC-4 and CAL-27) was also higher than in human normal mucous cell line (HOEC) (P < .05, Figure S1C ). Also, we found the expression level of LINC00511 was the highest in 
| LINC00511 reduced miR-765 expression and relieved the inhibitory effects of miR-765 on TSCC cells
Using the online database miRbase, the potential bind sequence between LINC00551 and miR-765 is predicted ( Figure 1A ). As shown in Figure 1B 
| LINC00511 functions in TSCC Cells by regulating the miR-765 Target, LAMC2
The predicted target region of LAMC2 3 0 UTR was found, and the sequences were complementary to the related nucleotide of miR-765 using TargetScan7.1 (Figure 2A ). Dual-luciferase reporting assay results demonstrated a direct target relationship between miR-765 and LAMC2 3 0 UTR ( Figure 2B ). The upregulation of LAMC2 mRNA was also confirmed in TSCC tissues compared with the normal tissues ( Figure 2C ). Moreover, LAMC2 expression was positively correlated with LINC00551 level (r 2 = 0.5375, P = .002, Figure 2D ). impeded Tca-8113 cell invasion. Data are presented as mean AE SD (n = 3). The significance of the differences (*P < .05, **P < .01, ***P < .001) was evaluated by two-tailed Student's t test
The lncRNA-miRNA-mRNA regulatory network and the ceRNA mechanisms have been extensively confirmed in many reports, in which lncRNA competitively sponges miRNAs at post-transcriptional level, thus leading to derepression of miRNA target genes. [18] [19] [20] [21] Based on the previous researches, we speculated that LINC00511 may also participate in the regulatory network of TSCC progression and own potential interactions with related miRNA. Hence, we first performed bioinformatic analysis and dual-luciferase reporting activities to verify our assumption that LINC00511 can regulate the expression of LAMC2 through sponging miR-765. The positive correlation between LINC00551 and LAMC2 expression in TSCC tissues and the negative correlation between LINC00551 and miR-765 was confirmed. Afterward, the anti-tumor effects of miR-765 and the oncogene role of LAMC2 were confirmed via CCK8, colony formation, and transwell assay. It has been widely reported as an oncogene and contributes to malignant progression and metastasis in several cancers. 9, 10, 22 Silencing of LAMC2 was proved to significantly inhibit cell migration and invasion in HNSCC cells. 23 In our current study, enhanced levels of LAMC2 were found in TSCC tis- 
